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PURPOSE: The catalyst preparation method for oxidation of acrolein is disclosed. 
According to this preparation method, the metal oxide catalyst containing metal elements 
such as molybdenum (Mo), tungsten (W), vanadium (V) oxides are produced by saving 
energy and time consumed for catalyst preparation, which is only required a minimized 
amount of water. And then, the solution mixed with the respective ingredient species does 
not get to change of its property and the distinguished catalyst is prepared. 
CONSTITUTION: The catalyst, represented as MoaWbVcAdBeOx, where A is at least one 
element selected from iron, copper, bismuth, chrome, tin, stibium, nickel, cobalt, 
manganese, cerium and thalliiun, B is at least one element selected from alkali metal or 
alkali earth metal, and O is oxygen and a, b, c, d, e, and x represent the atomic ratio of 
respective components, in case a is 10, b is 1.5 to 4, c is 1 to 5, d is 1 to 4, e is 0 to 2, and x is 
dependent on other element oxidation. The catalyst is prepared by the following 
procedure. The mixing step with solutions of respective ingredient, whose salts are 
ammonium molybdentim, ammonium meta vanadixmx and ammonium para tungsten, 
and after dr)dng of the solution or impregnation on support, the final catalyst is produced. 
The one salt is firstly solved in distUled water at 90 deg.C and then the solution cools to 60- 
80 deg.C. The rest salts are added to the solution to produce the mixed solution. The 
weight ratio of the respective metal species to water is beneficial from 1 to 0.8 or 5. 
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a. ^^s. §1-71 ^u|.Aj (Doll EA|E! =^M^9\ g ^-gaig SU-sl-oi o j-zi . o| g-xfl 

•I- Stftt cl-g o| ed&f'5i!-S Zi3EA|^ ^ •g-as;|-3Fzi o|# E!-x-||o|| ii|^a|?:1 o|-a#a||ojel 

-ttai-oil o|g(| ol-aa^J-i- xHl^Hfecll A(-gE|fe n\y\ ^uj-Aj (i)o|| ^ai^ ^dH^-S-# y\n^ ^ollal 
gj-S^oii aio|Ai. -gElSLeiiioj-a^, tH|E|-HMS!'ttSJ-a-H Si E|•a|•gr^xl!!•t!■g^a•H•g 90°co|4}al M-oll ^o\\Mn ^ 
o| ^#oi|s| 60-80-cs McH£E@ c|-s ASI S SJ BS| S SEfe oj^ 3^Sa| ^^^^eijg 

oi o| tin sh7| ^yA| (-,)o|| sA|a # S^^^aj Sa| # glfoll cHsi-cH §h| # 

o| 1 CH 0.8 m^l 5a| ulMSJ ^dS l}-goi| ^do|c|-. 

[aW^ 1 ] 
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ollSSOl. ^S-=7H 4:49-1174182, :±:58-1 669392, ^1-635432, ^^-^^ g7H xi| 293 .859/1 988 Soil 



£51- :t57-4358608S. ^\^^■s]^7^ Xi|4,i 57,987/1 976S, 4,259 ,211/1981S, 4,892,856/1 990S 

o||Ai£|. go| tt^^©)S7H ?:l| 7409/1 99320)1 Aife ^oHM^S] ^SfoilS 7|-as|-o|l jaysj-oi #g ^^Alfjo^^^ 
ILS#^ gil o|3g 37|a| ^DH fflxH siS^j g M.\^y\L.[ H^^^ s| 

o|#s^oi ^ggaf as -g®^ 9*l|o|| il^aa S^al ^oH^^m E|5^ste gfffloj 7|$E|(>| 5yc:|-. 



■y^i x-||o^^o^iA^ A^ss^- ^^^^ uhg7i t^^| ^nia ^r^isfe ^dhsi otg ^^ai^i^ ^if^ sk)^ 

SV Ahs^HhgOl ^OlUfe P|O0:| Ahs^UhSAI ^^Sfe ^ fhCK 



IlE-|i_|.sh^s§| X-II7409/1993S □R^b1S7H ?:i|4, 892, 856/1 99020)|AHt ^fl oh ^^b^^^u| 

^DHS S^-sfe gj-Sjoii cci-Ei- s|#3w°J ^DHSI oi|# soi -g^ ^21. S^sig §o| ea|.x| 

0=1 oj^^oi ^a^o\ ^^o| oi-aMsieJ si oi-ai^hai ^mo\\M s-& *i-oi« a^cK 

s-aoii cci-e ^^o| g^L.|. xj\zE2.\ n\^^9.\ momM ^lejsfe ^^21 ^dh ^s- ii 

Jl^S0| ^oHal gaii-g i-femiJi aich 



la&roij o^^Bi 2^011 cc^B^ ^□He&ai m^ si ^^H^i ^^oi asho^ oi oi 

gsi-oi g^a^DHsl £|#sjo| oj ^^cHIH SlfM DlScFJi iSztsH Sl-c^. zl^i^ x\=7}\x\9\ sao||AHfeo| 

si^h gi^oii cHsHAHfe zmm eft!- ^^^h Eiai aixj asfDh. 



ttfaW ^ ^i|A|.^ ^Dii ^E^qij 7H|3£o|| g^^h o^:^^ -sHfh ^q-oij o^^e-i ^d|| ^'^^ 

a^Aia uH. s^2!io| ^^oj ^^s\^ ^dh s^^om g-*ii^t ^dhsi ^^oi x-is^s ^711 Eisaci-. 

:«:|S77^x| ;q|ohg i.ta#o|!AH ^dHS# SsHa|?|7| ^IsHah A^gE|^ #s| gsfoj ^dH Ss| ^ Wlfoll "1 

m 5 LHx| lObHsAi 2^c^3^7|| A^aE|oi7| cchsoii oiEitt sx-ii# ^m ^ •asici. *oh m^M m^ws 
mm\ ai-^^^ ^°i ssoiia-i □iiEi-bmei^i&'-as'a, Ei-Bi-gr^^aA^ °is.^ji[ as ^^ ^^s^i 

§sii£7F fe^7| ffHsoicK ^Hh^io^, gsHEs ^o|7i mmM^ mm^ ^^usi ^^-^ #)ai feoia a 
"^K ^sm, ^s s£oi|Ai ^nH#a2| ^sfoij = - ^-oi ^ ^cy. 



^□H xfls sraoiiAH Ah§s -y7|a|#s mnM s.^ n\y-\s\o\o\: ^s.s., -ga] Ahs 

IfOl H|^0| ^S mm X1|7HSh7| ^jSH^H SS&0||LiA|2Kl2}0l Ci ?iS.a^, ^OH ^BfOHo| 7^^^ 

o| zL^im ci ?H^!ci-. mmM '^nm nm^ow ^gjew s^ii-^^ m°m s^oii^ 9*11 lh-^si 7|goii 

Sf-El-^DH ^^^5!i^s| #o| TH^Hife di ci A|z}o| rhsSc^h. ^RW ^^H a^i-qai shS, ^ ^a-oi! 

2! 7«A|^^o|| cc|-aw ^^s\^ -s-^om g-*ii^i-^oHsi ^^011 mo]^^i zism e ^ 

axfe #a|M0!i4 P^|E^b^^l_^^!|A^ o^^^^ nl-si-SilO-tt g-afeol ^a|o|| ^x||# [El ztzfo| §sHHMt:|- 

^° fe^s s# AteHs ^xHm ^ 'sxmm %'omo]. #7| A^|7^xi 9o■■co|A^o| ^o\\ ^m^^ ^m^^ 

□^•E ^ 60-80 -cs y^oi i-\Dix\ a at ssi 4=g5jii ^eisfoi ^DH-ssHi ^^<^m 
>wi fes s£o)|Aio| ^^<^ >^^m ^ ai^ ^qh^i -^^ x^B^s{o| Ah#©te gsj %i<s}m s-y^i ^i^ gj-i^ 



CChBH e ^ilS ^DH ffl6fQ!| xll^Al A^gEjt Mo| oj:^ ^|dhSre^oS-«| feS U|SS| S^A|?|feC|| A^gE| 

A|ehji|. o||Lix|S SoiSAi ^DH SgfQij s|:fcS^s^oi ^^o| ^dH g-as :q|^sw^ q-^ii^ ^dh 

S S-a-g ^Igsfe -^sj OS ■^icjy. 



j^z>\ g a^&i-7| ^\^\o\ M. Oil Ait oi-7i ^&!-<N(i)oii sAia z| ^^^go| a =^=-gq-a ^moi ^^i- 

^|£ES|-J1. o| asA|?|7Huf o| M^eijg asAja e■^S^s^2 0|# 
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a SE-b 01-^ ^^S^l -^SoFoi ^Dfi o| [tH ^1-71 a&-<N(l)oj| SA|g # 



S-Zi, Mm il &g^^ ol^oiS ^o^^Ei AjiHg 1# o|Aj.o| 0,^^ ^gg^i 01 s^^o^ o| 

^oi^ ^o^^Bl AjEi|£| 1^ o|Ai.o| oj^^ A}^^ ^E|■LH a. b. c, d. e 1! x-t 2i-z|- Mo, W, V. W. A, B 
il 0B\ L.|-Bl-LHa:l, a=10 ^ C£H b=1 .5 Mfxl 4, c=1 lHx| 5, d=1 4, e=0 l-H^I 2. xfe 

ol^l-e »°io|| DHBM -y-Ail^l -aattnK 

^°H#as| nn^m n^-^ow ^xoi^-] #aiMS!Af o^s^, cniEi-uMiajAi oi-j^^^ ji|.E|-g:±:gjAh go-coi 

^^o^m ^^m^^A^I ^DH :^i|£E£ht::K o| [t[| ^oj^j ^ -et cHbl -g:- -| ; 0.8, 

oWI-^ 1 : i-20|lHo|!::K o| ^m^oi HM^m ^mi^i ^^H -^^^l ^-^-E, 3iHfs| 

Oil ^miE|x| ^oo:| un>)xi ^A\ s^43. owi^iis, 9^49 m ^y\<^^m M^m ^ ^nm m ma 

oil ix|.a|- MMM 4^ ^c^h. oil# mo] 1 l||x| io-^ii|%B| oFagEloj^ -] i5-?-ii:|%b| -g-xi-Aj-^rt:. 5 lHx| 60^ 

Ii:|%o| ::^g7| oj 20 LllXj 80^II|%S| M#-^ :7|.>::^ 0|^C>|>S! ^S:7|-:A.(^}.^ z[Z|o| ^^o] 100%0|D|-)-l- 

200 350ti ffl^l^l -ajE0]|A4 f:JA7\2i J-H^l 37|S|-a| S|-^S|.o||AH gZf^fE 500-4,000hr 

-■'SI g^^^£E(STP)S ^oH^^oil ^fSm. 5£tb ^S7|-:A,^aH iESffl|HcL| ^dh y-goij o|su oh 

omuMo^mmnoi s m^ ^m|o| ^am. as s-aai a^7F§i-7i ^Aioiiefo^ ^h^^i- oi- 

[^A|oi| 1]^^:=^ 950CC-1- ym^Oi goJcK Oi7|oj| iz|-B|.grAE!!>4 g-S-^ I20g. ■ga|H0!^4^H.fe 405g, Dl|B|- 

tJMei^i^ a-sfe 94g« xj-Bjj^ ^ &^-^\ ^nm ttH^^w iiiy-^te ^^^ny}- ^^i^mi ymti^i o\o] 

M 50ccoj| #a|lA|?j Sil?-H.| iiig, m<i ±L^^m 39S| 4=S^-S ^"-^^joi Aijoj-fi^g ^11- ^goijoll ^fl-Aj 

oi m ^-'^s mn ^^a^i si?u|t ni.s: io|dk oi ^^^^s 7o''coi|Ai jnHh^i-oi ymn^M mm s 

^A\9i nmmm i20''c(>i|Ai a^A|^ ^ -g-ill^l-oi 8O-120 011^1^1 <iix\- B.y\9.\ ^of) ^ 

CZl-S, 400"COi|Ai g7| ##iS|-o|| 5AIZJ- :±:g^|-04 ^dH^ X-ij^isrhScK 0| Ed) rln^ °io| ^oH -g-^^ 30Slf% ^czK 
ioW2V3.5Cu2Sro.8 0l5i^K 

[Hjiao^l USCC^ 7Faa#-#4= 4300ccO|| nFal-gr^rHiAj: g-a^ 120g, m^l^^tl g-afe 450g, oil Bj-bj-uj-cy a} 
^afe 94g# x|-B)|^ ^oja ^ aSlol SsHa tti):^|-A| Jfl^^acK ojoiAi m 300ccojj -g^H^^igJ Sii ^2.1 111g, 
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^ 6 : io|cK o| ^^t-oij-M 80 LHxi ss^coiiA-t iaa€r|-oj| ym^^'HM #S ^^^m :iiMm-m 120''C 
oj|Ai a^Aifj ^ -s-^^H^i-oi 80-120 m^^l 2in B.y\9.\ ^dh ^^^^l. ^^o\ 3/1 e "^xi s-##cHI 

U|.oJc:-|^ Al-S^l-Oi A|.7|o| ^ 120''Col|Ai 2jSA|^ c|.^ 400'*COj|Ai ^#^1-011 5 

ioW2V3.5Cu2Sro,8 0|'=^K 

[HllLlcm 2]#7| tJ| jilO:|| inl- S-SHS ^ 90"C lH^I 95•'CO^|A^ ^nf] ^e^ofi-g 

ymnoi mm mm^n nm-mm i2o°ccH|Ai >!sa|?j ^ ^^j^ij^i-oi 80-120 i^ii^i^i <^x[B.y\9.\ 

^□H ^•bi::K ^So| 3/I6 °!x|o| ^g^o|| 0^^!^^ A|.s.3l-o4 -y-7|o| ^u^ ^^^^ sRai^ ^ 

a-E 25#if%5JE:^K -a^i! anm^ ii:±:m nmn mo 

loWaVg.sCuaSro.sOl^K 

[-y^lo^l 2]##4= 1100cc# Mmi^M ym^^Oi mtl^l Oiy\o\\ JL[Bmy^^>t:}: o}-s.fe -i20g, MBlHgi-ttoi-s^ 
405g, Di|E|-yM01iyt S-H.-^ 94g# ^oj^h ^ s^gisrl ^BH-g llf|7;H jauj-e|-gAi ai-eH7|- ^A|£|7j| 71- 

aSt^K 0|O|Ai ^ 75ccOi| ^^flt!" lOOg, ^ 18.6g, ^iM-r^^HB-s 24.4g, ^d-^S 1 .2gS| =^§911 

» ^^y\^\ M\ ^afeS SH-^S^oil StfAi^cK o| iiH ^'gJS ^ify|^ 1.5 : 10|dK o| M^^^ 

s| a^-l- 70 LH7:| ZS-CS SS-7|oi|Ai ^SA|7| Jl Dial 70 m\ 75'COi|Ai 7|-ao!- qgol 5mme! 

NortonA|-o| SA 5218 ^al^h^f-nF ^^n\L,[ oj^j- I000cc# S^h^hcK o| Bt^mm 70 i-m 75^0^ 
□i iEa-o|-a>M #S #^^^1^=1 ¥4^ 400"Coi|Ai sMZi: 9i±Myi ^DH# ^ll^a-c^F. o| d:H 

#^ ^oH ^xHIAi. ^Dii o| # ^711 o| 300/^^ x|-x|si-2Jc:K 

[w|jII0l| 3]#^^ 3600CC-5 ymo[Oi gojcK 0i7|aj| g-S-fe 120g, aB|H0J^i ^3l^ 405g, Dll 

Ei-ymcjiA} oi-s^ 94g- x^E^i^ -f-as- ¥^ ^^o\ ^vn^i m^^[^m -^^^v}- ^^i^in ymti^i 

0|a|Ai # 250ccO|| S^Hti-Sii^^al 100q, Stt S 18.6g, 24.4g, 1 .2g^l 

Ail oj-a-^S ^Sj- 4^#Qilol| ^tl-AiacK o| ffH W B-^S^I Slf«l-^ 5 : 10|c:K o] n^oHo\ 

# 80 L-H^l 85''C^ -^XIHI^ ^my\o\\ #SA|71I1 Dial SO^COIaj-o^ 7|-^o}- ^go| 5mmE! NortonAfo| SA 

5218 u^\yh^^\- ^^^m "ii-^-ii s 1 ooocc-1- ^ym^i, o\ ^Ewmm 8o ^\^ 35^^ -s-^i^w jaaf^i-sAi 

#aA|7i ^^xl|Ai. ^0}) o| 21^ iz[m 400"Co||Ai 5MyJ ^°H# ^"il^^el-iiiK o| m 

^^^£\ #^ ^Df) ^^-B Sx-H-y-^DHs.! # -¥7||o| 25%# xl-xiej-^cK 

[•^A|o^| 3]^^y\ ulIQOil 30||AiS|- :i-o| ^Dj) ^^^oH-M nf-E cl-^ 90 Lfl^^l 95^0^ #^^:7|c>i| #Sa|7| Jl □[ 

E| 90 i-H^I 956"C^ ^So| 5mm^! NortonA|.o| SA 5218 ^a|7h^ii|- ^^om I000cc# m 

ym^i o\ Emmm 90 95''c^ ^:^m&M ^mMn mn^9\ jl-mm^ ei-e 

400''COj|AH 5A|Z} ^of- oi±:A\^ ^Q^^ 0| 4:^:f:2.| %^ ^-S-B ^pf|o| ^ O7||o| 

30%-l- x|-x|a|.^DK 

[A|soi|]^oHo| A|QA^7| -^A|oi| ii ti|jiio4ioi|Ai xi\^^ mu^o\\ cj] A|gs oFeHsf §01 ^ISm. ^ 
°H 70g# 2L|-Z|- ^£E7|- xilcHslfe ao| 15cmSj g7|S 37HS 3/4 ^x|o| a-^xHI uhg^oil # 

xjSl-al Ol-H-lSilZ! 6.5 -^5:1%, -^rt: 13-?-2|%, 70.5 ¥^1% gl io ¥3Z|%o| ^-^y^j^^ 

oil ttg7j ^-^p-M 04^0^ ^oj^|.^ji 260"C, -ga^-E 1500hr 

"io| sEa^FoiiAH :^:iy©i.gj:i2 72A|y ^§^9\ s-^g -g-^oi-G^ o|.HgBi!£la| a 

a ^#cH|AHo| o|-Hl-tla| zp-^^^cKs 1). 

^ tt^oliAi n ^-goiiAHoj « zjzj s|.7| ^nM^ ao| saiacK 

S##(%)=a-g3 o|-3Msfl°!s| m ^/^^^ o[B.m^\?isi # 4= X 100Ef^ ^§o||Aio| ^g(%)=^^£l o^H 

l-tt^l -m =T^/#sa o|-ai>4s.| s ^ X 100 
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(57)W^SI 

si-71 ^Hi-A| (i)oii aAi^i s^^^oj go^YN 'S^eiig oi <^nm ^^tk a^Ai 

S :«Hl^sfet|| A^SE|^ spl ^Hj-Ai (1)011 sA|s! ^DH^s.# 7hA|^ g-x|Ai. ^□do| uv^^^ oio^ah. -gaiH 

ai-i4o|.a.fe_ DilE^HMSI-iigl-as Si 2|-B|-g:i:l!!Ah°J-afe# 90-C Ol-yal soil g5HA|?1 ^ oj 4=-g5!ja| -^s* 
60-80°CS 'IcHsa nj-g -g:^ A2| S H B^l S SEfe ol# ^^Sal =r=S5l|# ^gJs^oi ^dH n\ 
oj nil ^a}^ (i)oJi sAjg # ^^^-S-si S^l # #lfoll #°| # girol 1 cii 0.8 LH^l saj 

hi|§o| °s sfe sj-a : 

[Sl-Sj-Aj 1 ] 



S-2i. Alls SI a-S°s oi^cHS -^-El -yE!|E| i# ojAi-oi ^ifc, Bfe agal S! '^^^\ oj 

^oig SSS^Ej Ajsj^ i§ o|Aj-o| oj^_ ^E|■Lll:il; a, b. c, d, e Si x-fe 2L}zj- Mo, W, V, W. A, B 

S! OS] fiJChS u|g# L.|-el-i-||o1, a=10 ^ im b=1 .5 Mi^l 4, c=1 m^l 5. d=1 m^^l 4. e=0 Mlxj 2, xfe 114: 
2| Ahsi-^EHoll lI^B^gs||55:|•fe■=^*|0|c:^. 

^|11H>I| aio)AH. # =^ ^^21 go| 0 ^QcHI CHSH ga| # mm a|#o| i : 1-2S|J ^Am sfe 
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